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About the photo
The photo at the top of the page shows 
wildlife in flooded rice fields near 
Chico, California, Sept. 23, 2014. 
USDA photo by Cynthia Mendoza, 
CC BY 2.0, from the album 2014 CA 
Drought
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Those who 
cannot 
remember 
the past are 
condemned 
to repeat 
it. – George 
Santayana
I found myself 
wondering at the start of the new 
year whether we are stepping 
into a new era of drought risk 
management. Multiple-year 
droughts continue in both 
California and the Southern Plains, 
and droughts continue to occur 
around the world, threatening 
food and water security and the 
livelihoods of people everywhere.  
The question is, how do we reduce 
future drought impacts and build 
resilient societies?
On the up side, we can cite 
many accomplishments in drought 
risk management over the past 
two decades.  Many of these 
accomplishments have been 
highlighted in the 32 past issues of 
this newsletter, and you will hear 
about more accomplishments in 
this issue.  Spurred to action by 
past droughts, more U.S. states 
have drought plans, and better 
drought plans, than at any time in 
the past. State drought planners 
are connecting with each other 
more often, and sharing lessons 
learned, through webinars and 
other means (see page 21). But 
we still have work to do and more 
progress to make.  
The California and Southern 
Plains droughts will provide both 
challenges and opportunities in 
2015. Both are regions that have a 
history with drought, with policies 
and plans in place to address its 
effects, and at least some decision-
makers who have been through 
record-breaking drought before. It 
appears though that new droughts 
find new ways to challenge states’ 
preparedness.  In California, 
the combination of prolonged 
drought, dense population and an 
important agricultural industry has 
created tremendous political will 
to become more drought-resilient. 
In September, Governor Jerry 
Brown signed the Sustainable 
Groundwater Management Act, 
which for the first time established 
a framework for local agencies 
to implement sustainable 
groundwater management in that 
state. Drought also led to policy 
initiatives such as Proposition 1 
that authorized the state to issue 
$7.5 billion in bonds to build more 
continued on page 2
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water storage, restore watersheds, 
and implement projects such 
as wastewater reuse, and 
desalinization. In keeping with the 
definition of a “wicked problem,” 
we’ll never know exactly what 
would have happened without 
these initiatives, implemented 
in real-world crisis conditions. 
Hindsight will no doubt reveal more. 
A key to maximizing 
preparedness is not to lapse into 
inaction when drought ends and 
things get back to “normal,” but 
instead, to implement a deliberate 
learning or assessment process 
after a drought. We recommend 
post-drought or in-drought 
assessments of impacts and 
responses, of whether monitoring 
information gave timely warning 
and if so, whether anyone 
heeded it, and of whether drought 
plans worked. In December, an 
assessment of the 2012 drought 
in the central U.S. titled “From 
Too Much to Too Little: How the 
central U.S. drought of 2012 
evolved out of one of the most 
devastating floods on record 
in 2011” was released by the 
National Integrated Drought 
Information System (NIDIS).  This 
report was a collaborative effort 
by state climatologists and the 
American Association of State 
Climatologists, NIDIS, the National 
Climatic Data Center, the National 
Weather Service, and the High 
Plains and Midwest Regional 
Climate Centers.  The effort was 
coordinated by Brian Fuchs with 
the NDMC.  The assessment 
provides a detailed record that 
identifies the climatological 
characteristics of the drought, the 
various impacts, and how different 
states responded to the drought’s 
challenge.
The NDMC is now working 
with various partners on strategies 
for improving similar drought 
assessments in the future, 
and ensuring that they are as 
useful as possible to academic, 
bureaucratic and political drought 
policy researchers and others who 
are in a position to take steps to 
improve drought resilience.  In 
the meantime, the true legacy of 
this assessment is in providing a 
historic record for decision makers, 
in hopes that we can be better 
prepared for the next drought 
across the region.
Tune in and follow us on YouTube
http://go.unl.edu/droughtflix
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How the 2012 central U.S. drought evolved from the floods of 
2011: A state-by-state assessment
By Kathleen Bogan, National 
Integrated Drought Information 
System web content manager
Environmental conditions 
leading into 2012 gave scant 
indication of what was to come 
for 15 states in the central U.S. 
The drought of 2012 was the first 
since 1988 that impacted almost 
the entire Corn Belt. It intensified 
quickly, catching many by surprise, 
particularly following on the 
heels of catastrophic flooding the 
previous year.
The central U.S. 2012 drought 
assessment entitled “From too 
much to too little,” identifies 
how the drought developed, 
progressed, and impacted the 
region, and how different states 
responded to the challenge. The 
story of this multi-billion-dollar 
disaster is told through state and 
regional experts who were actively 
involved in monitoring conditions 
and responding to the impacts.   
Brian Fuchs, National Drought 
Mitigation Center climatologist, 
coordinated the effort, working 
with the National Integrated 
Drought Information System, the 
National Climatic Data Center, 
the National Weather Service, the 
High Plains and Midwest Regional 
Climate Centers, and the American 
Association of State Climatologists. 
“The report documents a 
historic event for the Corn Belt,” 
Fuchs said. “Each state provided 
information about impacts and 
responses.  It provides a great 
opportunity to learn from each 
other’s experience and prepare for 
future events.” 
The report also documents 
drought monitoring efforts across 
the region. 
“Our ability to monitor and 
assess drought conditions gets 
better and better each year as 
new data networks and monitoring 
products become available,” 
said Jim Angel, Illinois state 
climatologist and one of the 
authors of the report. “Another 
standout feature in the 2012 
drought was the sheer volume 
and quality of data coming from 
state-level monitoring networks, 
providing measurements rarely 
collected elsewhere like soil 
moisture and soil temperature.”
Soil data is valuable in 
assessing drought in agricultural 
areas. During the comparable 
drought of 1988, state-level soil 
moisture measurements were not 
available.
“This assessment provides 
useful insight for planners and 
decision makers involved with 
agriculture, municipal water 
supplies, and river transport about 
how to prepare for future events,” 
Fuchs said. 
Each state in the region took 
a unique approach to identifying 
and dealing with the drought’s 
impacts. Effects varied throughout 
the region, which is not surprising 
considering differences in the 
climatic regimes from east to west 
and north to south in this area.
Planning, preparedness, 
monitoring, and impact collection all 
play an important role in lessening 
the devastation during a drought 
event. It is hoped that the lessons 
learned from the 2012 drought 
event, as outlined in this report, will 
increase our knowledge of how to 
address the next drought event.
Interactive
Two-page Executive Summary 
(pdf) 
Full Report (pdf) 
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Fourth Quarter Drought Summary: Wet period slightly eases 
Western drought
By Brian Fuchs, Climatologist,  
National Drought Mitigation Center
Drought classifications are based 
on the U.S. Drought Monitor. 
Details on the extent and sever-
ity of drought are online at http://
droughtmonitor.unl.edu/archive.
html. The outlook integrates exist-
ing conditions with forecasts from 
the National Oceanic and Atmo-
spheric Administration’s Climate 
Prediction Center:  
http://www.cpc.ncep.noaa.gov/
Drought
Drought across the contiguous 
United States improved in the 
fourth quarter of 2014, with 
28.68 percent of the country in 
drought at the end of December, 
compared to 30.57 percent at the 
end of September. Severe drought 
improved from 18.66 to 16.93 
percent, extreme drought improved 
from 9.41 to 8.96 percent, and 
exceptional drought improved 
from 3.85 to 2.54 percent. Many 
of the improvements to extreme 
and exceptional drought took place 
over the western United States, 
which had a wet period in the 
middle of December. The quarter 
ended with 66.4 million people in 
drought on Dec. 31, compared to 
76.4 million people on Sept. 30. 
Precipitation
Some areas along the West 
Coast saw several weeks of 
above-normal precipitation. Many 
places in Washington, Oregon, and 
California ended the quarter wetter 
than usual, by quite a bit in some 
cases. Areas of central Oregon, 
the northwest coast of California 
Outlook 
Drought over northern California, Oregon, most of Nevada and parts of 
Washington and Idaho is expected to persist at least through the end of April 
2015, which is as far as the seasonal outlook goes. Southern California is likely 
to see some improvement, and drought is likely to improve and even disappear 
in areas of Utah, Arizona and New Mexico. Drought in the southern Plains 
is expected to persist through the outlook period. Drought is likely to develop 
over Hawaii and also in a region of the lower Mississippi Valley that includes 
corners of Arkansas, Tennessee, Kentucky, Missouri and Illinois. A small area 
of improvement is expected along the Gulf Coast in Louisiana, Mississippi and 
Alabama. 
continued on next page
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and north central California were 
up to 9 inches wetter than normal. 
Elsewhere in the West, the start of 
the water year was less generous. 
Nevada, Arizona, New Mexico 
and Utah were about 3 inches 
drier than normal. With the warm 
temperatures in the West, much of 
the precipitation fell as rain instead 
of snow, which will mean less 
runoff -- a major source of water 
in the western U.S. -- in the spring 
and summer. The lower Mississippi 
Valley was quite dry during the 
period, with parts of Louisiana, 
Arkansas, and east Texas showing 
precipitation departures of up 
to 9 inches. Other areas in this 
region were 3-6 inches below 
normal. Much of the Mid-Atlantic 
and Southeast had a wet quarter, 
with widespread departures of 3-6 
inches above normal, and up to 9 
inches above normal in portions 
of Georgia and Tennessee. South 
Florida was the exception in the 
region, which recorded 3-6 inches 
below normal precipitation. New 
England had 3-6 inches above-
normal precipitation in most areas. 
Temperatures
Temperatures were warmer 
than normal over the western 
United States and New England 
while the rest of the country saw 
temperatures below normal. In 
the West, temperatures were 
2-4 degrees Fahrenheit warmer 
than normal, with the greatest 
departures over northern Nevada 
and southeast Oregon. In New 
England, temperatures were also 
2-4 degrees above normal, with 
the greatest departures in Maine. 
Most of the region east of the 
Missouri River saw temperatures 
2 degrees below normal, with the 
coolest weather over portions of 
the Midwest. 
continued from previous page
Drought in 2014 -- Year in Review
from 0.72 to 2.36 percent. Drought 
was developing over portions of 
northeast Arkansas and western 
Tennessee at the end of the year. 
Precipitation was near normal over 
most of the region in 2014 but 
was below normal over Oklahoma 
and Texas. Temperatures were 
cooler than normal over most of 
the region except Texas, where 
they were normal. Louisiana had 
its ninth coolest year on record and 
Arkansas, its sixth coolest, out of 
120 years of record.
Midwest
Some lingering dryness after 
the drought of 2012 continued in 
the region into 2014. The year 
started with 17.7 percent of the 
area in drought but ended with 
just 0.11 percent in drought. 
Temperatures were below normal 
for the year, with Illinois having 
its sixth coolest year on record, 
Indiana its seventh coolest, 
Wisconsin, ninth coolest, and 
Michigan, tenth coolest. Most of 
the region was above normal for 
annual precipitation and Wisconsin 
and Michigan had their seventh 
wettest years on record. 
High Plains
Drought conditions improved 
over the region during the year as 
2014 ended with 11.28 percent of 
the region in drought compared 
to 20.60 percent in January. 
Nebraska and Wyoming were 
drought-free at the end of the 
year and only a small pocket of 
moderate drought existed in the 
Dakotas. Most of the remaining 
drought was associated with the 
long-term drought conditions over 
western Kansas and southeast 
Colorado. Temperatures in 2014 
were mixed, with most states 
normal to slightly cooler than 
normal. The exceptions were in 
Wyoming and Colorado, where 
temperatures were above normal 
and Colorado had the 18th 
warmest year on record. 
West
The total area in drought 
declined slightly during the year, 
from 57.47 percent of the region 
in January to 54.48 percent in 
December. But drought intensified, 
with severe drought increasing 
By Brian Fuchs, Climatologist, 
National Drought Mitigation Center
The contiguous United States started the year with 33.22 
percent of the country in drought 
and ended with 28.68 percent in 
drought. Drought in the southern 
Plains persisted, and drought in 
the West expanded and intensified. 
The year started with 84.3 million 
people in drought and ended with 
66.4 million people in drought.
Southeast
Drought was of little concern 
as most locations had normal to 
slightly above normal precipitation 
for the year. Less than 1 percent 
(0.87 percent) of the region 
was in drought at the end of 
December compared to none at the 
beginning of the year. With normal 
precipitation and temperatures also 
normal to slightly below, drought 
issues were isolated during the 
year and short-lived.
Northeast
The year started with some 
drought issues along the coastal 
regions of Massachusetts but 
ended with no drought in the 
region. Temperatures for the year 
were normal to slightly above 
normal over the northern portions 
of the region. The year ended with 
above-average precipitation. 
South
Drought continued to be an 
issue with portions of Texas and 
Oklahoma in continuous drought 
since fall 2010. January started 
with 27.25 percent of the region 
in drought and December ended 
with 33.88 percent of the region in 
drought. Drought intensified across 
the board, with severe drought 
going from 13.05 to 18.43 percent, 
extreme drought increasing 
from 3.58 to 8.80 percent, and 
exceptional drought increasing 
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U.S. Drought Monitor Greatest and Least Extents in 2014
Greatest Extent of CONUS*
Status % Area Date
D0-4 65.55 Feb. 4
D1-4 40.06 May 6
D3-4 14.49 May 6
D4 4.99 May 20
Smallest Extent of CONUS
D0-4 43.48 Oct. 28
D1-4 28.68 Dec. 30
D3-4 4.13 Jan. 7
*Continental United States
The statistics above can be accessed via the U.S. Drought Monitor 
data tables, http://droughtmonitor.unl.edu/
MapsAndData/DataTables.aspx
continued on next page
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areas wet and 
inland areas, 
especially to the 
west, dry. A small 
area of drought 
lingered during 
the beginning 
of year, finally 
improving and 
disappearing by 
the middle of March.
Hawaii
Hawaii began the year with 
38.63 percent of the state in 
drought and ended with 2.76 
percent in drought, after steady 
improvement. Most locations 
were normal or slightly wet, and 
temperatures were near normal. 
Puerto Rico
The year started with no 
drought but drought developed in 
July and continued through August, 
peaking with 17.74 percent of the 
area in drought at the end of July. 
from 32.31 to 33.5 percent, 
extreme drought increasing from 
8.20 to 18.68, and exceptional 
drought increasing from 0.63 to 
5.40 percent of the region. More 
than 30 percent of California ended 
the year in exceptional drought. 
The year ended with precipitation 
near normal to slightly above 
normal over many states in the 
West, but the accumulated deficits 
of the ongoing drought accounted 
for the drought intensification. 
Temperatures also continued 
to play a large role in western 
drought. California, Nevada, and 
Arizona had their warmest 
years on record, California 
surpassing the record set in 
2013. Washington had its 
fifth warmest year, Oregon, 
its second, Utah, fourth, 
Idaho, fourth, and New 
Mexico, fifth. 
Alaska
As with much of 
the West, Alaska had a 
year of above-normal 
temperatures, with most 
locations 2-5 degrees 
Fahrenheit above normal 
for the year. Precipitation 
was mixed, with coastal 
continued from previous page
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Caribbean countries build drought early warning and planning 
capacity
Nations in and around the Caribbean Sea are 
developing the capacity to monitor, 
respond to and plan for drought. A 
workshop Jan. 21-24 in Barbados 
brought together meteorologists 
and hydrologists from 12 nations 
to share experiences and develop 
expertise. 
“So many local circumstances 
come into play – unique 
climate patterns, microclimates, 
infrastructure and data networks, 
just to name a few,” said Mark 
Svoboda, leader of the NDMC’s 
Monitoring program area. “Each 
island and each country needs to 
tailor what’s known about drought 
monitoring and early warning for 
their own climate, impacts and 
political needs.”
Staff from the National 
Drought Mitigation Center shared 
information on how to develop 
monitoring networks and how to 
transmit information to decision-
makers, and on how to establish 
drought planning. A few of the 
countries represented, including 
Jamaica, St. Lucia and Grenada, 
had already started drought 
planning in various forms, while 
other countries were starting from 
the beginning, Svoboda said. 
Countries represented included 
Guyana, Trinidad and Tobago, 
Grenada, Barbados, St. Vincent 
and the Grenadines, St. Lucia, 
Dominica, Antigua and Barbuda, 
St. Kitts, Jamaica, Cayman Islands 
and Belize.
Svoboda and Brian Fuchs, 
both NDMC climatologists and 
U.S. Drought Monitor authors, and 
Chris Poulsen, NDMC geospatial 
analyst, presented information 
on aspects of drought monitoring 
and planning and led a hands-on 
session. Technical discussions 
focused on issues such as how 
to collect and share data, and 
how to compute several drought 
indices, including the Standardized 
Precipitation Index.
The Caribbean Institute for 
Meteorology and Hydrology hosted 
the workshop, with sponsorship 
from the World Meteorological 
Organization and the U.S. Agency 
for International Development. This 
was a follow-up to a workshop held 
in Jamaica in May 2012. 
“It’s very exciting and 
encouraging to see the steady 
progress being made in the 
Caribbean, with more countries 
joining the effort all the time,” 
Svoboda said. “This region is really 
beginning to stand out as a model 
for other nations to follow with 
regards to drought early warning 
and planning and we couldn’t have 
done it without the leadership 
and efforts of Adrian Trotman and 
others at CIMH.”
The workshop included hands-on sessions. At 
right, Brian Fuchs helps a participant calculate 
the SPI. Below, the whole group gathered on 
the steps at CIMH, housed in an old sugar 
plantation. 
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Merciless drought gripped West, Southern Great Plains 
through 2014
By Denise Gutzmer,  
Drought Impact Specialist
2014 was a challenging year for California, Texas 
and other states that have not 
been able to escape drought. Dry 
conditions hung on and worsened, 
cutting into agricultural production 
and depleting water supplies. 
California drought impacts for 2014 
currently stand at 741, with many 
of those describing water supply 
issues and official responses. 
Water and agriculture were the 
sectors most affected in Texas, 
which has a total of 216 impacts 
for 2014. New Mexico, Oregon and 
Nevada follow with 94, 87 and 83 
impacts, respectively. 
U.S. Agricultural Impacts
Meat prices still going up
The California drought has 
taken a bite out of grain and forage 
production, leading to higher feed 
costs for chickens, pigs and cows 
and translating to higher meat 
prices. The U.S. Department of 
Agriculture reported that retail beef 
prices climbed to a new high of 
$5.96 per pound in October. In the 
first nine months of 2014, retail 
prices on all fresh meats were 
about 12.4 percent higher than in 
2013. Disease and demand were 
also driving up meat prices. 
“Why you’re paying more for beef, pork and 
chicken,” by Bruce Kennedy, CBS News, Dec. 
10, 2014
Drought contributes to high 
milk prices
A number of factors were 
involved in the surge in milk prices 
in the U.S., including historically 
high dairy exports and drought in 
California. High feed prices from 
the 2011-12 drought in the Great 
Plains also kept farmers from 
expanding their herds, playing a 
role in pushing milk prices up to 
$25.30 per hundredweight in April 
California moved up the timeline 
for harvest. Vegetables from the 
Yuma, Arizona, area were delayed 
due to rainfall in late August and 
early September, contributing to 
the shortfall at a time of year when 
demand is high.
“Vegetable supplies expected to be tight through 
Thanksgiving,” by Tim Linden, The Produce 
News (Oradell, N.J.), Oct. 31, 2014
Regional efforts to 
support Colorado River 
and its reservoirs
Western governors meet 
Eight Western governors met 
and keeping them high at $25 per 
hundredweight in October. 
“Higher milk prices good news for Whatcom 
dairy farmers,” by Dave Gallagher, The Belling-
ham Herald (Wash.), April 20, 2014
“As harvest wraps up, farmers tally up their 
crops,” by Ann Belser, Pittsburgh Post-Gazette 
(Pa.), Oct. 19, 2014 
Thanksgiving demand 
strained U.S. veggie supplies 
California, producing nearly 
50 percent of the nation’s fruits, 
vegetables and nuts, saw 
production output decline. In late 
October, U.S. vegetable supplies 
were not expected to meet 
demand through Thanksgiving 
because the drought ravaging continued on next page
The chart at top shows the eight states with the largest number of impacts for 
2014. Califonria had by far the most, with 741, and Texas had 216, followed by 
other western states. Impacts are color-coded by category. 
in early December in Las Vegas to 
discuss regional water concerns 
as each state grasped at every 
last drop of water they had a right 
to take. Governors from Nevada, 
Colorado, Idaho, Montana, New 
Mexico, South Dakota, Utah and 
Wyoming took part in the meeting.
 “Water woes among topics for 8 governors in 
Vegas,” by Ken Ritter, Associated Press, Elko 
Daily Free Press (Nev.), Dec. 5, 2014
Lake Mead tunnel completed
The 3-mile tunnel 600 
feet beneath Lake Mead was 
completed on Dec. 10 after nearly 
seven years of work. The project 
reached the third intake structure, 
which will allow Las Vegas to draw 
water from an even lower part of 
the lake if the water level continues 
to fall. 
“Tunnel reaches third straw at Lake Mead 
reservoir after seven years of digging,” by Conor 
Shine, Las Vegas Sun, Dec. 10, 2014
Wildlife habitat reduced
Wildlife continued to feel the 
effects of drought as their habitat 
became less habitable and food 
and water supplies became scarce. 
Bears in California, Reno, Nevada, 
and spots in Oregon paid more 
visits to human habitats in search 
of sustenance. The bruins have 
also had more fatal encounters 
with vehicles than usual in the 
Sierra Nevada. With little snowpack 
to maintain trickling rivers and 
streams, fishes’ survival was 
threatened by warmer temperatures 
and lack of water, prompting the 
California Department of Fish and 
Wildlife to act to protect several 
species of fish. 
“Wild West: Drought drives bears into Reno-
Tahoe area,” by Kyle Roerink, Las Vegas Sun, 
Dec. 24, 2014
“Yosemite Rangers Try to Keep Hungry Bears at 
Bay,” by Scott Smith, Associated Press, Yahoo 
News, Oct. 25, 2014
“Minimize chance of encounter with bears,” by 
Ruth Brown, The Bakersfield Californian (Calif.), 
Oct. 22, 2014
 “Animal deaths spike on Sierra roads as 
drought hits habitat,” by Peter Fimrite, SFGate.
com (San Francisco), Dec. 8, 2014
“Sacramento River fall salmon run will get $1 
million water chillers,” by Matt Weiser, The 
Fresno Bee (Calif.), Oct. 4, 2014
“Muir Woods coho salmon vanish, fanning fears 
of extinction,” by Peter Fimrite, San Francisco 
Chronicle, Nov. 29, 2014
Texas
Drought reducing agricultural 
production
Agricultural endeavors in 
Texas continued to wrangle with 
diminished water supplies that 
have not fully recovered from past 
years of drought. Farmers delayed 
planting and waited for rain; stock 
tanks were low; and rice growers 
on the Lower Colorado River went 
another year without irrigation water.
“Rice farmers dealt another blow in ongoing 
drought,” by David Yeomans, KXAN-TV NBC 
36 Austin (TX), Feb. 26, 
2014
Texas ranchers 
seek other 
income
Texas 
ranchers looked 
at inventive ways 
to supplement 
their income. 
Some opened 
up their pastures 
to hunting, and 
others sold water 
to oil companies 
and desert plants 
and mistletoe to 
nurseries. Some 
ranchers took full-
time jobs to bring 
in extra money. 
“Texas ranchers seeking 
alternative incomes,” by 
Betsy Blaney and Em-
ily Schmall, Associated 
Press, Kansas Agland 
(Hutchinson, Kan.), Dec. 
20, 2014
Hydrologic drought 
threatens municipal 
water supplies 
Prolonged drought kept 
parts of Texas from hydrological 
recovery, leaving municipalities 
and agricultural producers short 
of water. Fifty-eight cities in 
Texas had an estimated 180 
days’ worth of water left, based 
on information from the Texas 
Commission on Environmental 
Quality. In an effort to hold back 
more water in the Highland Lakes, 
the Lower Colorado River Authority 
sought permission from the Texas 
Commission on Environmental 
Quality to reduce water releases for 
continued from previous page
continued on next page
Above, Texas reservoirs were 64.9% full on Jan. 28, 2015, 
near the historic minimum. From Water Data for Texas. 
Below, as of Jan. 7, 2015, 387 public water systems had 
implemented voluntary water use restrictions, and 788 had 
mandatory restrictions. From the Texas Commission on 
Environmental Quality. 
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continued from previous page
irrigation for the fourth straight year. 
“Water emergency in Mineral Wells,” by Sebas-
tian Robertson,” WFAA-TV ABC 8 Dallas - Fort 
Worth, Dec. 2, 2014
“Citing drought, LCRA seeks to curb Highland 
Lake releases in 2015,” by Asher Price, Austin 
American-Statesman (Texas), Nov. 19,2014
Elsewhere
Pacific Northwest fire season 
tallied
Oregon and Washington 
endured 3,270 wildfires that 
burned 1,284,013 acres of federal, 
state and private land from the 
start of 2014 through Sept. 22. The 
number of fires was lower than the 
10-year average, but the spatial 
extent of the fires was nearly three 
times the 10-year average. Total 
firefighting costs for the two states 
was $446 million, in comparison with 
$235 million mid-September 2013.
“Pacific Northwest wildfire season: Oregon and 
Washington topped nation in acres burned,” by 
Stuart Tomlinson, Oregon Live (Portland, Ore.), 
Sep 24, 2014
Nevada: Park offers 
alternatives to water-based 
recreation
Fish and water-based activities 
at Washoe Lake near Carson 
City were casualties of persistent 
drought in Nevada. With the lake 
dwindling to one-tenth of its normal 
size, employees at Washoe Lake 
State Park have come up with 
alternative activities to entertain 
visitors, such as moonlight hikes 
and stargazing.
“Drought to Blame for Washoe Lake Dead Fish,” 
by Catherine Van, KOLO-TV ABC 8 (Reno, 
Nev.), Dec. 29, 2014
 “Drought dramatically reduces size of Northern 
Nevada’s Washoe Lake,” Associated Press, Las 
Vegas Sun, Nov. 29, 2014
Arizona: Drought affects 
nesting at various time scales
Thirteen bird species in the 
Sonoran Desert delayed nesting 
by two or more weeks in response 
to drought conditions and by 
several weeks during episodes 
of intense drought. These delays 
can jeopardize reproduction or 
leave birds in 
poor condition 
and unable 
to recover 
before the 
next breeding 
season. 
“Drought Causes 
Sonoran Desert Birds 
to Drastically Delay 
Nesting,” Science 
World Report (New 
York), Dec. 23, 2014
Oklahoma: 
Strained 
water 
supplies 
deter 
business 
relocations
Several 
Oklahoma 
communities, 
many 
concentrated 
in the 
southwestern 
corner of the 
state, were very 
low on water 
after years of 
drought. One 
community, 
Duncan, 
entered stage 
5 water use 
restrictions 
toward the end of December when 
Waurika Lake fell to 29.9 percent 
of capacity. The town also opted 
for pay and hiring freezes to save 
money as drought and other issues 
put the community in the red.
Companies considering 
relocating to Oklahoma have 
begun to ask whether the region 
has a ready, dependable supply of 
water when thinking about a move. 
Ten years ago that issue was not 
among concerns businesses had 
about moving to the state. 
“Oklahoma’s dwindling water supply takes 
economic toll on state, officials say,” by Silas 
Allen, The Oklahoman (Oklahoma City, Okla.), 
Oct. 23, 2014
“Duncan city officials consider near-total outdoor 
watering ban,” by Silas Allen, NewsOK.com 
(Okla.), Jan. 12, 2015
A drought observer who lives on  Skiatook Lake in Osage 
County, Oklahoma, submitted this photo Jan. 26 via Gary 
McManus, Oklahoma state climatologist. It shows what is 
left of Skiatook Lake, down 17 feet. According to the U.S. 
Army Corps of Engineers, normal elevation at the top of the 
conservation pool is 714 feet, but the lake level as of Jan. 15 
was 697 feet. 
California Drought Response Timeline for 2014 and Beyond
By Denise Gutzmer, Drought Impact Specialist
California’s water supply is under intense pressure as ongoing drought makes it harder 
to meet the needs of municipal water suppliers and 
users, irrigators, and habitat for fish and wildlife. 
Several but by no means all of the state’s major 
responses to drought and major impacts experienced 
there are listed below. 
December 2013: Governor convenes task 
force
Governor Brown on Dec. 17, 2013, ordered 
agency leaders to convene an interagency drought 
task force to assess impacts in the hardest-hit areas, 
and to identify actions to reduce impacts.
Letter to California agency heads, California Governor, Dec. 17, 2013
January: Governor declares emergency, 
requests 20 percent conservation
Governor Brown declared a drought emergency 
on Jan. 17, asking residents to cut water use by 20 
percent and ordering state officials to prepare for 
ongoing drought.
“Governor Brown Declares Drought State of Emergency,” press release, 
Office of the Governor, Jan. 17, 2014
April: Governor strengthens drought 
management provisions
The governor issued another proclamation, 
clearing the way for farmers’ quicker access to water, 
making sure that communities had safe drinking 
water, safeguarding at-risk species and preparing for 
an intense fire season. 
“Governor Brown Issues Executive Order to Redouble State Drought Ac-
tions,” press release, Office of the Governor, April 25, 2014
May: Thin California snowpack leads to zero 
water deliveries for some growers
On April 1, the Sierra snowpack held about 32 
percent of average water content, but by May 1, that 
figure was down to 18 percent of average, indicating 
a severe need for water conservation until the next 
winter. Water districts and farmers in California got 
5 percent of requested amounts of water from the 
State Water Project. The U.S. Bureau of Reclamation 
bumped up allocations for water agencies in the 
Sacramento Valley from 40 percent to 75 percent, 
while water customers relying on federal water south 
of the delta still did not receive any water. 
“California farmers to get more water,” by Scott Smith, The Washington 
Post (D.C.), April 19, 2014
“Year’s Final Snow Survey Comes Up Dry,” by California Department of 
Water Resources, May 1, 2014
July: HOAs can’t fine for brown lawns
California homeowners who allow their lawns 
to turn brown for lack of watering during drought 
cannot be fined by homeowners associations, thanks 
to AB2100, signed into law July 21. Prior to the 
legislation, some homeowners found themselves 
caught between trying to keep their homeowners 
associations happy by watering their lawns and trying 
to cut water use and avoid government fines.
“Fines for brown lawns blocked by bill signed by Gov. Jerry Brown,” by 
Jeremy B. White, Merced Sun-Star (Calif.), July 21, 2014
July: Stricter water conservation measures 
for California
California’s State Water Resources Control 
Board mandated water conservation measures for 
consumers and water utilities. Outdoor watering, 
except for two days per week, car washing without 
a shutoff nozzle and pavement washing were 
prohibited. Violators could be fined up to $500 
per day. These new measures were needed to 
boost water conservation because the public did 
not conserve up to 20 percent, as the governor 
requested, and during May, used 1 percent more 
water than usual. Most of the state’s 10 hydraulic 
regions curbed their water use by 5 percent in May, 
but residents of the South Coast region, including 
Los Angeles, San Diego and Orange County, used 8 
percent more water than normal. 
“State water board approves emergency regulation to ensure agencies 
and state residents increase water conservation,” State Water Resources 
Control Board press release, July 15, 2014
“California Approves Forceful Steps Amid Drought,” by Ian Levett, The 
New York Times, July 15, 2014
September: California implements regulation 
of groundwater for the first time
Governor Jerry Brown of California signed a 
package of regulations instituting the management of 
groundwater pumping, which has been regulated in 
most western states. The bills instruct local agencies 
to create management plans, establish when the state 
can intervene if groundwater is not managed well and 
postpone state action in places where surface water 
has been depleted by groundwater pumping. 
“Brown signs bill to regulate pumping of underground water,” by Melanie 
Mason, Los Angeles Times Sept. 16, 2014
December: Fire season ends
The 2014 fire season was active and intense 
due to plenty of dry vegetation. Cal Fire and local 
agencies fought more than 5,500 wildfires statewide 
that charred nearly 91,000 acres. The number of 
wildfires was 1,000 more than usual. Fire department 
staffing levels were kept high when they would 
normally transition to winter staffing levels.
“Fire season ends, but vigilance still urged,” by The Bakersfield Califor-
nian, Dec. 18, 2014
continued on next page
12  DROUGHTSCAPE      ©2015 National Drought Mitigation Center
     ©2015 National Drought Mitigation Center       DROUGHTSCAPE   13
December: Emergency California Drought 
Relief Act of 2014 falls short
A broad-based statewide coalition of businesses, 
urban and rural residents, farmers, water districts and 
municipalities pushed Congress to pass emergency 
legislation introduced in Congress to offer temporary 
operational flexibility for California’s two main water 
systems. The California Drought Relief Act of 2014 
would ease impacts on people and businesses, and 
protect people and the environment, but the bill was 
withdrawn and will be reintroduced in 2015.
“Southern and Northern California Unite in Support Of the Emergency 
California Drought Relief Act of 2014 by Christmas, by PRWeb (Beltsville, 
Md.), Dec. 4, 2014
January 2015: Water Resources Control 
Board urges water users to plan for another 
drought year
The State Water Resources Control Board 
warned of reduced water supplies and the possible 
curtailment of water rights in critically dry watersheds 
if the water situation does not improve in the coming 
months.  Water curtailments also occurred in 2014, 
but may be worse this year if the winter remains dry.
“Notice of surface water shortage and potential for curtailment of water 
right diversions for 2015,” by California State Water Resources Control 
Board, Jan. 23, 2015
Ongoing Impacts
Drought’s effects on agricultural production
A study of drought’s effects on farm production 
in the Central Valley, conducted by the University of 
California, Davis, Center for Watershed Sciences 
and released in July, predicted that drought in 2014 
would have direct costs to agriculture totaling $1.5 
billion (revenue losses of $1 billion and $0.5 billion 
in additional pumping costs), about 3 percent of the 
state’s total agricultural value. It also projected the 
total statewide cost of the 2014 drought to be $2.2 
billion. It predicted the loss of 17,100 seasonal and 
part-time jobs related to agriculture, representing 3.8 
percent of farm unemployment, and said that 428,000 
acres, or 5 percent, of irrigated cropland would go out 
of production in the Central Valley, Central Coast and 
Southern California due to the drought. 
“Drought report finds losses top $2 billion,” by The California Department 
of Food and Agriculture, Napa Valley Register (Calif.), July 16, 2014
On-farm and ag industry workers find less 
employment  
Farmworkers and those seeking work in 
processing and packing foods across California 
continued to struggle with inadequate employment, 
hunger and surviving until they found work again. In 
addition, some skilled workers were finding less work 
in areas such as crew management, tractor repair and 
irrigation pipe installation. 
“California drought brings smaller harvests, more hunger among farm-
workers,” by Lisa M. Krieger, San Jose Mercury News (Calif.), Dec. 26, 
2014
Wells run dry
Running water was beyond reach for many 
Californians whose wells have stopped producing 
water.  In Tulare County, more than 810 wells in 
East Porterville were out of water, leaving residents 
dependent upon donations and emergency aid.  Along 
the Oregon-California border, domestic wells were 
running dry as farmers pumped groundwater heavily 
to compensate for the lack of irrigation water.  Shallow 
wells in the Central Valley continued to go dry, forcing 
some families to rely on donated water. In Kings 
County, residents of Stratford saw their water table 
fall 100 feet in two years.  Dry wells were a concern in 
other parts of the state as groundwater levels fall.
 “Water tanks replace dry wells as drought victims prepare for winter,” by 
Mark Grossi and Lewis Griswold, The Fresno Bee (Calif.), Nov. 15, 2014
“Groundwater aquifers under stress,” by Lacey Jarrell, Herald and News, 
Klamath Falls, Ore., Aug. 14
“A parched farm town is sinking, and so are its residents’ hearts,” by Diana 
Marcum, Los Angeles Times, Oct. 24, 2014
Drought, heat contribute to temperature 
inversions, air pollution and related deaths
During the first week of November 2014, air 
quality worsened dramatically, although air pollution 
in California had been worse all year, due to heat 
and extreme drought. The drought led to more 
temperature inversions, holding pollution near the 
ground. In 2013, the San Joaquin Valley Air Pollution 
Control District noted the worst air pollution in more 
than 10 years. Chronic exposure to smog has 
contributed to thousands of premature deaths each 
year in California, largely from heart attacks and 
cardiovascular disease. 
“Heat, drought worsen smog in California, stalling decades of progress, by 
Tony Barboza, Los Angeles Times, Nov. 10, 2014
West Nile virus cases increase
The number of California mosquitoes infected with 
the West Nile virus climbed to record heights in 2014, 
according to the California Department of Public 
Health. Throughout California, there were 562 human 
cases of West Nile reported through Oct. 21, more 
than twice the count at that time in 2013. Seventeen 
deaths have been related to the virus since the start 
of the year, compared with 15 deaths in all of 2013. 
“West Nile cases surging in state, Bay Area,” by Jeremy Thomas, San 
Jose Mercury News, (Calif.), Oct. 19, 2014
continued from previous page
UC Davis drought talk draws ranchers, researchers and  
climatologists
Story and photos by Brad Hooker, 
Senior Science Writer, UC Davis 
Plant Sciences, reprinted with 
permission
With California’s severe drought likely entering 
a fourth year, scientists met 
with ranchers recently to give 
background and gain feedback on 
a key climate indicator: the U.S. 
Drought Monitor. The November 
7 workshop held at the University 
of California, Davis, and webcast 
to 15 satellite locations across the 
state featured a panel of experts 
who publish the weekly analysis. 
UC Davis researchers discussed 
as well new findings from in-depth 
rancher interviews along with 
strategic ways to maintain the 
nutrition of cattle during the water 
shortage. 
“We learn a lot when times are 
tough,” said Rick Roberti, a cattle 
and hay rancher who attended the 
workshop. “We’re never going to 
have the water we need. So we 
might as well learn now how to 
deal with it.”
With 83 percent of California 
now in the two highest categories 
for drought, those regions are 
experiencing conditions seen as 
rarely as once in a hundred years, 
said Brad Rippey, a meteorologist 
at the U.S. Department of 
Agriculture who was on the panel. 
He added that the state has 
received two years’ worth of snow 
over the last three years—a similar 
scenario 
to the Dust 
Bowl era. 
One result 
of this was a 
50-percent 
reduction in 
corn harvests 
this year. In 
2012, the 
second year 
of California’s 
drought, more 
than 2,500 of 
the nation’s 
3,000 counties 
qualified 
for disaster 
loans, due to 
designations 
made through 
the Drought 
Monitor. 
“No 
matter what 
sector you’re 
in, you’re in 
dire straits,” 
he told 
the crowd. 
“California is 
really ground 
zero at this 
point, really 
sticking out 
like a sore 
thumb.”
California 
state 
climatologist 
Mike 
Anderson showed that only 1924 
saw less rain than this year, 
but 2014 has had far higher 
temperatures: “So not only are 
you dealing with lack of water, 
you’re dealing with Mother Nature 
increasing the demand for what 
water you have.” 
He goes on to say Mother 
Nature has been helping out at 
times by supplying the California 
coast with warm water that 
supplies precipitation. 
“Everyone remembers ’83 and 
’98,” he said about the strong but 
rare El Niño years, warning: “Even 
though they may be predicting an 
El Niño year, that doesn’t mean a 
whole lot for you.”
Mark Svoboda, a program 
leader for the National Drought 
Mitigation Center (NDMC), 
explained how the Drought Monitor 
evolved from a blocky map in 1999 
to a high-resolution snapshot of 
current conditions with real-time 
data, which has led to a greater 
impact on policy decisions. 
continued on next page
U.S. Drought Monitor authors, from left, Mark Svoboda, 
Brad Rippey and Brian Fuchs spoke to ranchers gathered 
for a Nov. 7 workshop at UC Davis. 
Rick and Carolyn Roberti were among the ranchers in 
attendance. 
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ski resorts 
shutting down 
due to lack of 
snow, can tell 
just as big a 
story as the 
data used in 
the Monitor. 
Following 
up on a 
survey of 
more than 
500 ranchers, 
UC Davis 
postdoctoral 
researcher 
Leslie Roche 
has met with 
102 ranching 
families for 
two to three 
hours each. 
Most told her 
this has been 
the worst 
drought they 
had ever 
seen and by 
and large the 
respondents 
were 
already implementing all of the 
top management strategies, from 
reducing herd size to signing up for 
drought relief programs. 
In the feedback session, Justin 
Oldfield, vice president of the 
California Cattlemen’s Association, 
said ranchers don’t have files of 
data, but decades of anecdotal 
results from studying their stock 
ponds. 
“That kind of information 
validates my data,” replied 
Svoboda. “But I can’t tell Congress 
that the stock ponds went dry three 
months ago. I need the indicators 
to draw the line.” 
Kelly Gin, a workshop attendee 
from the Natural Resources 
Conservation Service, agreed:
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Participants and presenters had opportunities for both formal 
and informal discussion. 
“It takes a lot of indicators 
to handle a complex hazard like 
drought, which covers potentially 
millions of square miles and can 
last years, versus a tornado, 
earthquake, hurricane or flood,” he 
said. “Drought is a different beast 
and requires a lot more diligence 
than monitoring these other 
hazards.”
He emphasized that no one 
piece of data is 100 percent of the 
answer and the authors draw from 
a massive selection of information 
from various agencies, while tying 
in individual stories through the 
Drought Impact Reporter. 
“It’s not just a bunch of data 
thrown into a box and spitting out 
a number,” he said. “It’s the input 
from the 350 local experts.”
Brian Fuchs, also a 
climatologist with the NDMC, said 
the impacts of drought, such as 
“This is a tool that 
can be used to get 
the word out to 
different agencies 
and to our Congress 
people, because 
if we’re going to 
make changes to 
policy this is one 
tool that’s highly 
scientific.”
-- Kelly Gin, 
Natural Resources 
Conservation 
Service, USDA
“This is a tool that can be used 
to get the word out to different 
agencies and to our Congress 
people, because if we’re going to 
make changes to policy this is one 
tool that’s highly scientific.”
See videos and slideshows 
from the talks at the UC Davis 
Rangeland Watershed Laboratory.
continued from previous page
Drought Center researchers aboard NASA soil moisture  
mission as early adopters
By Kelly Helm Smith, NDMC
NASA chose researchers associated with the 
National Drought Mitigation Center 
and the U.S. Drought Monitor to be 
early adopters of the soil moisture 
data from a new satellite mission, 
which is slated to launch on Jan. 
29, for drought monitoring. 
“As we get these data at a 
high resolution, covering the entire 
country, we’re going to do our jobs 
better,” said Brian Fuchs, NDMC 
climatologist and U.S. Drought 
Monitor author. “When you see 
the Drought Monitor map coming 
out each week we’re going to 
have more confidence in some 
of the inputs that we’re looking 
at, especially with regards to soil 
moisture. They’re going to be of a 
high level, greater quality and more 
utility than anything we’ve had up 
to this point.”
The NASA Soil Moisture 
Active Passive (SMAP) mission 
is expected to provide far 
better data about soil moisture 
information than anything that 
has been available to this point. 
Soil moisture, necessary for crops 
and other plants to grow, is a key 
indicator of agricultural drought. 
“Soil moisture is really a critical 
component in understanding 
drought -- where it’s developing, 
how severe it is,” said Brian 
Wardlow, an expert on remote 
sensing of drought. “Traditionally, 
soil moisture information has 
been acquired by ground-based 
measurements or probes in 
the soil, which are few and far 
between. So we’re interested in 
SMAP to give us more detailed 
information on soil moisture 
variations across large areas, 
really fill in the gaps between 
where these sensors are on the 
ground, and to give us a more 
detailed spatial view of how things 
are changing in the soil over time.” 
Wardlow, who is affiliated with the 
NDMC, is director of the Center 
for Advanced Land Management 
Information Technologies, which is 
also based in the School of Natural 
Resources at the University of 
Nebraska-Lincoln. 
Mark Svoboda, who leads the 
NDMC’s Monitoring program area 
and is one of the original U.S. 
Drought Monitor authors, said, 
“This will help us better understand 
the global hydrologic system, 
and how soil moisture relates to 
groundwater, surface water and 
stream flow. It will help us do a 
better job of drought early warning, 
especially when we don’t have 
any in situ data.” In situ data in this 
context refers to measurements 
taken by instruments on the 
ground, as opposed to satellites. 
Svoboda and Wardlow said 
that as early adopters, they will be 
able to help provide guidance to 
NASA on how to make the SMAP 
data as useful as possible within 
a drought monitoring context, to 
validate the accuracy and utility 
of the data for this application, 
and, assuming it is as accurate as 
anticipated, to help others use the 
data operationally in monitoring 
systems throughout the world. 
NASA describes SMAP as 
an orbiting observatory that will 
measure the water content of 
the top 2 inches of soil that is not 
frozen, and it will revisit most of 
the globe every few days. At six 
miles across, the pixels on SMAP-
derived maps will be much smaller 
than the distance between soil 
monitoring sensors on the ground. 
In some of the most famine-prone 
parts of the world, little to no soil 
moisture information is currently 
available. 
The NDMC research team has 
a history of working successfully 
with NASA on applications of 
its data for drought monitoring 
and early warning, including the 
Vegetation Drought Response 
Index (VegDRI), the Evaporative 
Stress Index (ESI), and terrestrial 
water storage anomaly maps 
based on observations from the 
NASA GRACE mission. 
To learn more about the SMAP 
mission, please visit  
http://smap.jpl.nasa.gov/
The SMAP mission is expected to contribute to better drought early warning and 
decision support, predictions of agricultural productivity, and more accurate, longer-
term weather forecasts. Graphic courtesy of NASA.
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Global Drought Information System workshop identifies next 
steps
discuss the next steps in 
coordinating global and 
regional information on drought 
understanding, monitoring, 
forecasting and management. 
The International Global Drought 
Information System (GDIS) 
Workshop: Next Steps, Dec. 11-13, 
in Pasadena, California, was held 
to review the physical mechanisms 
and predictability of drought world-
wide, review and discuss regional 
capabilities and needs versus 
global capabilities, and develop 
pilot projects as part of a limited 
duration, real-time demonstration 
of current GDIS capabilities.
The workshop goals addressed 
the fact that there is currently no 
global, authoritative, and consistent 
information on drought that is 
easily accessible to all users, 
including real-time assessments 
of on-going drought and 
information on our understanding 
of the physical mechanisms and 
predictability of drought.
The workshop participants 
agreed to add regional and global 
monitoring products as well as 
compile a list of peer-reviewed 
global drought forecasting products 
to the existing GDIS web portal 
and to develop a GDIS concept 
note in the next three months 
that will establish a framework 
for participation in the GDIS. The 
GDIS web portal is supported 
by the U.S. National Integrated 
Drought Information System 
(NIDIS) and hosted by the U.S. 
National Climatic Data Center 
(NCDC).
Another key outcome of the 
workshop was that representatives 
of many existing regional and 
global drought initiatives tentatively 
agreed to contribute to the GDIS 
pilots, including the WMO/GWP 
Integrated Drought Management 
Programme. In addition, the review 
of drought research provided a 
wide-ranging assessment of current 
understanding and capabilities, and 
it highlighted the key gaps that limit 
our ability to predict and monitor 
drought world-wide.
“This workshop was exciting 
because it highlighted the potential 
of linking together activities related to 
drought prediction research with the 
drought management communities 
around the world,” said Michael 
Hayes, director of the National 
Drought Mitigation Center (NDMC). 
Mark Svoboda, leader of the 
NDMC’s Monitoring program 
area, added, “Drought information 
is important on all scales. 
Collaborating with partners and 
networks to provide information at 
the global scale will then connect 
with and support regional, national, 
and local scale networks and 
drought early warning systems.”
Hayes served on the 
workshop’s organizing committee, 
and he and Svoboda both 
participated in it. Several of 
the NDMC’s collaborators on 
international projects were also 
there, including Eduardo Martins 
with FUNCEME in Brazil and Nate 
Engle with the World Bank.
There were more than 60 
participants from 15 countries 
spanning the drought research 
community and selected 
representatives from applications 
communities and providers of 
regional and global drought 
information products throughout 
the world.
The workshop was hosted 
by the NASA Jet Propulsion 
Laboratory’s Climate Center 
and by the Global Energy and 
Water Cycle Exchanges Project 
(GEWEX), which is a core project 
of the World Climate Research 
Programme (WCRP).  Sponsorship 
and support for the workshop 
were provided by NIDIS, the 
World Climate Research Program 
(WCRP), GEWEX, CLIVAR, the 
World Meteorological Organization 
(WMO), the Group on Earth 
Observations (GEO), the European 
Commission Joint Research 
Centre (JRC), U.S. Climate and 
Ocean: Variability, Predictability 
and Change (CLIVAR) program, 
and the U.S. National Oceanic 
and Atmospheric Administration 
(NOAA) programs on Modeling, 
Analysis, Predictions and 
Projections (MAPP) and Climate 
Variability & Predictability (CVP).
Interactive
• GDIS web portal
• Integrated Drought Management 
Programme
“Drought 
information is 
important on all 
scales. Collaborating 
with partners and 
networks to provide 
information at the 
global scale will then 
connect with and 
support regional, 
national, and local 
scale networks 
and drought early 
warning systems.”
-- Mark Svoboda, NDMC 
Monitoring Program Area 
leader
A group of international   experts convened to
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Community Capitals Framework Institute fosters collaboration
The Community Capitals Framework Institute, Nov. 
7-9, 2014, in Lincoln, Nebraska, 
provided a chance for researchers 
and practitioners to share their 
latest ideas and interests, and to 
further collaborative partnerships. 
Special sessions focused on public 
health and hazard resiliency. 
The institute was sponsored by 
the NDMC, The Heartland Center 
for Leadership Development, 
South Dakota State University, 
NIDIS, and the Robert B. 
Daugherty Water for Food Institute 
at the University of Nebraska. 
Presentations by Cornelia and 
Jan Flora, originators of the CCF 
model, gave insight on how the 
Community Capitals Framework 
came together, how it is applied, 
and how it might be used in the 
future, including towards global 
climate change adaptation.
A Jan. 28 webinar, organized 
as a follow-up to the Institute, 
looked at the application of the 
Community Capitals Framework to 
challenges related to drought and 
public health. The webinar, part of 
the NIDIS Engaging Preparedness 
Communities working group series, 
included a presentation by the 
Floras, “Mobilizing Community 
Capitals for Health in the Face 
of Climate Change,” and a 
presentation by the NDMC’s Nicole 
Wall, “Drought and Implications for 
Public Health.” Find the webinar 
on the NDMC’s YouTube channel 
(http://go.unl.edu/droughtflix).
Read more about Community 
Capitals, an asset-based method 
of working with communities 
on development and managing 
change. 
You can also access  
presentations from the CCFI 
online.
Jan and Cornelia Flora, 
left, originators of the 
Community Capitals 
Framework, provided 
an overview. The seven 
community capitals 
identified in the graphic 
below can provide an 
asset-based framework 
for managing change. 
Open space 
activities at the 
workshop, below, 
focused on CCF 
collaborations, 
research, 
education, and 
metrics.
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NDMC helps NIDIS assess value of efforts
The Great Plains and Midwest webinar series, organized by 
tDennis Today, South Dakota state climatologist, and Doug Kluck, 
NOAA’s Central Region Climate Services director, was launched 
in 2011 to provide information about climate impacts, including 
flood and drought. The evaluation used two on-line surveys, 
conducted in 2012 and in 2014, to gauge how participants used 
the information. Highlights: 
• More than 70 percent of respondents said the webinars 
increased their capacity to use climate information, and 
nearly all shared the information with someone else. 
• About a third used the information for decision-making or 
planning, and more than 90 percent of those said it helped 
them make a better decision. About 20 percent of the 
decision makers and planners knew the financial benefit 
of their decisions, mainly related to agricultural production. 
Interactive
• Two-page summary of evaluation and full partner list
• Register for future webinars
The pie chart shows the financial benefits of 
decisions that incorporated information from 
the climate seminars, as reported in the 2014 
survey.
It’s not enough to produce good drought information. We want people to use it, too. The National Drought 
Mitigation Center worked with the National Integrated Drought Information System (NIDIS) and partners to 
evaluate two highly collaborative efforts: 
• The Great Plains and Midwest Climate and Drought Webinar Series, and
• The Apalachicola, Chattahoochee, and Flint River Basin Regional Drought Early Warning System. 
Findings: Great Plains and Midwest Climate and Drought Webinar Series
Findings: Apalachicola, Chattahoochee, and Flint (ACF) River Basin Regional 
Drought Early Warning System (RDEWS)
The ACF River Basin, spanning parts of Georgia, Alabama and Florida, is one of the NIDIS pilot regions, 
established to explore and demonstrate drought early warning and risk reduction strategies, in partnership 
with users, including federal, state, regional, tribal and local agencies. The Southeast Climate Consortium 
organized regular, ongoing webinars to disseminate drought-related information. The ACF evaluation relied on 
a survey of stakeholders in 2012, interviews and focus groups. Highlights: 
• 88 percent of respondents had shared information they learned from NIDIS 
activities.
• 77 percent communicated or collaborated with other drought managers 
across disciplines, sectors or regions.
• 38 percent used the information to help formulate a drought-related 
strategy.
In addition to specific examples of how the information shared was used, 
stakeholders provided recommendations:
• Increase awareness of NIDIS and its information.
• Enhance predictive capacity and understanding of local drought impacts.
• Translate scientific language into the terms of various users.
• Include education components in webinars, such as how to use forecasts, 
how freshwater and marine ecosystems are affected by drought, and how 
upstream decisions affect the basin.
• Help stakeholders figure out how to plan for drought in the absence of a 
single inter-basin regulatory authority.
Interactive
• Two-page summary of ACF evaluation and full partner list
• Past and upcoming webinars
ACF Basin map courtesy of 
U.S. Fish & Wildlife Service
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North Carolina water suppliers, agencies contribute to 
international understanding of impacts and indicators
By Tonya Bernadt, NDMC 
Education and Outreach Specialist
North Carolina water utilities, supporting agencies and 
researchers gathered in December 
to share information on local 
practices in drought management, 
as part of a three-continent effort 
to improve understanding of 
drought and impacts to inform the 
development of enhanced drought 
early warning systems.  
The NDMC and partners 
from the University of Freiburg, 
Germany; the Centre for Ecology 
and Hydrology and The Open 
University, United Kingdom; and 
the Commonwealth Scientific and 
Industrial Research Organisation, 
Australia, received funding from 
the National Science Foundation 
and its international counterparts 
for a project titled Drought 
Impacts Vulnerability Thresholds 
in Monitoring and Early Warning 
Research (DrIVER). 
Through the project, the 
research partners are working to 
assess how drought and its impacts 
are monitored in the United States, 
Europe, and Australia, and the links 
between drought indicators and 
impacts in several sectors, with 
a special emphasis on the public 
water supply sector. The goal is that 
this will help to develop enhanced 
early warning systems informed 
by relevant drought impacts rather 
than physical (hydro-meteorological) 
drought indicators alone. 
The three continents were 
chosen because they each operate 
monitoring and early warning 
(M&EW) systems (albeit at different 
levels of operational maturity) 
and are developing databases of 
drought impacts, which provide 
an opportunity for pioneering 
research on the efficacy of the 
systems. The overall approach 
will be to capitalize strongly 
on experience, both through 
empirical analysis of quantitative 
and qualitative data and through 
interaction with stakeholders. This 
interaction includes knowledge 
sharing workshops to be held with 
public water suppliers on the three 
continents. The Neuse and Cape 
Fear river basins of North Carolina 
were selected as the U.S. case 
study region.
On Dec. 9, 2014, the first U.S. 
workshop was held in Durham, 
North Carolina. The primary aim 
of the workshop was to engage in 
dialogue with water managers and 
relevant advisors about drought 
in the Neuse and Cape Fear 
basins, its impacts, and the role of 
drought M&EW. This discussion 
provided valuable information that 
will be compared with other case 
studies in the United Kingdom 
and Australia to help improve the 
conceptual and methodological 
links between drought and impacts, 
and inform the development of 
enhanced drought M&EW systems. 
The 27 stakeholders at the 
workshop included 11 community 
water managers from nine 
systems (large, medium, and 
small) in the Neuse and Cape 
Fear basins and 14 advisors 
from private, state and federal 
entities. Many of the advisors are 
also members of North Carolina’s 
Drought Management Advisory 
Council (DMAC) and work closely 
with the utility managers. Lastly, 
there was participation from a 
university student, the NOAA 
Carolinas Integrated Sciences and 
Assessments (CISA) group, and 
the DrIVER project team.
During the workshop, a 
facilitated discussion of the 
impacts of drought on individual 
water systems took place, which 
included the managers’ use of 
Kevin Collins, The Open University, United Kingdom, led a mind-mapping 
exercise during the workshop. 
continued on next page
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Now on YouTube, your favorite drought management videos
Drought Planning Toolbox 
for States
“Drought Planning Toolbox: 
State Strategies for Mitigation 
and Adaptation,” organized by the 
National Collaborative of State 
Planners and presented Nov. 
19, is on the “PlanningWebcast” 
channel. Speakers include John 
W. Balay, manager of the Planning 
and Operations Program at 
the Susquehanna River Basin 
Commission; Debbie Davis-
Franco, the community and rural 
affairs adviser and local drought 
liaison in the Governor’s Office 
of Planning and Research in 
California; and Taryn Finnessey, 
who works on climate change 
adaptation and natural hazard 
risk management for the Colorado 
Water Conservation Board.
drought monitoring information 
and management strategies 
implemented to deal with drought. 
One of the researchers’ key 
questions related to the adequacy 
of established triggers to address 
the various known drought impacts. 
A unique aspect of the group was 
that they work closely together and 
depend on one another for their 
water needs. For instance, the 
towns of Cary and Apex have their 
own water plant and they provide 
water to Chatham. Durham, on the 
other hand, routinely uses water 
from Lake Michie and Little River 
but can access Jordan Lake via 
the town of Cary. The towns and 
government officials meet regularly 
and communicate frequently to 
assess water availability and current 
standings of the water plants. 
The NDMC’s Cody Knutson, a 
co-PI on the project, said, “We are 
very appreciative of the assistance 
from staff of the North Carolina 
DENR-Division 
of Water 
Resources and 
the Triangle 
J Council of 
Governments in 
helping us host 
the workshop, 
and for the 
willingness of the 
water managers 
to share their 
perspectives 
and experiences 
about how 
they monitor 
and manage drought conditions, 
including their limitations. This 
information is extremely valuable 
moving forward in our research to 
better understand the links between 
drought indicators and impacts, 
and ultimately the development of 
enhanced drought early warning 
systems.”
The next activity of the DrIVER 
project will be a workshop in the 
United Kingdom in March. Then 
the project team will move onto 
the next phase of the project and 
conduct drought simulations to 
test research results with the same 
groups of stakeholders during the 
winter of 2015-16.
continued from previous page
This map shows the locations of the Neuse and Cape Fear 
river basins in North Carolina, with observation stations 
included in the Drought Risk Atlas.
